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(57)[ABSTRACT OF THE DISCLOSURE] 



mm] 



[SUBJECT OF THE INVENTION] 

It is yield temperature 86 degree C-90 degree 
C, and provides the alloy-type thermal fuse 
which can moreover manufacture the alloy-type 
thermal fuse of low resistance easily. 



[$&¥&] [PROBLEM TO BE SOLVED] 

t£^,ft" 5 I^'a -X^u-;* In the thermal fuse which uses a 

>hbi~&i!m.lM.t=L-Xfc$ott^X, low-melting-point fusible alloy as a fuse 

{&i§t, l &"5I$?'n &<£>-n element, alloy compositions of a 

BiO. 3—6114%, Cdl0~18j| low-melting-point fusible alloy are 0.3 to 6 

Sn35~48ai:%, BMl weight% of Bi, 10 to 18 weight% of Cd, 35 to 48 

n"C'£>5 0 weight% of Sn, and Remainder In. 



[CLAIMS] 



BiO. 3~6M%, CdlO~18S 
Sn35~48Ml:%, Ml 



[CLAIM 1] 

A alloy-type thermal fuse, in which in the 
thermal fuse which uses a low-melting-point 
fusible alloy as a fuse element, alloy 
compositions of a low-melting-point fusible alloy 
are 0.3 to 6 weight% of Bi, 10 to 18 weight% of 
Cd, 35 to 48 weight% of Sn, and Remainder In. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[TECHNICAL FIELD OF THE INVENTION] 



[0001] 



[0001] 
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*«WH-&A®fflfik*-X|i This invention relates to an alloy-type thermal 

B8"fSt>©T*5. fuse. 

l'&*<D&ffi] [PRIOR ART] 

10002] [0002] 

^^^ia^trL-XH, — %i<Dl) An alloy-type thermal fuse connects a\ 

-\*faWz1&fflM^fe1i4k}i(t low-melting-point fusible-alloy piece (fuse \ 

zl~ Xj^\y/yh) 2r$c^L> i&M element) between a pair of lead wires, it applies 

Ms pI$?-q* &¥\ ^zrPyytTs^c^t a flux on a low-melting-point fusible-alloy piece, 

^ib N Z.<F>7yy$7s%fa^&¥\it it is the composition which surrounded this flux 

&1&i$X*&Wl'tzffif&X*& l 0. i% application alloy piece with the connector insert. 

f$-^#l;^1&^l-Et9#ttT It is used attaching to the electrical equipment 

{i£ffi£ft5o which should be protected. / 

[0003] [0003] 

ZtDWiiis M%W,^fi i $bM$t^& In this case, if electrical equipment generates 

^IS^fU-cWig; heat by an excess current, a low-melting-point 

MM ^J^^^kfit^^it^ti, fusible-alloy piece will be liquid-phase-ized by 

%<DfeM&Mfc&fcmMl<tc'7 that generating heat, the molten metal 
yypxkn&fcT conglobulates with surface tension under 

XV&ftikZtn, W>Vtik<DWij\z. coexistence with the already melted flux, 

£VftWi£tixm^(DMMfcM advance of spheroidized parts and the 

ffli&ti&o supplying electricity to equipment is interrupted. 

[0004] [0004] 

±fef£ii£^^£&lcg^£;ft, One of the requirements demanded of the 

Z^fatD — ofi, HtBHir^fS above-mentioned low-melting-point fusible alloy 

$&b<DF$(D\§i$&ft^tf$t\,^k is that the solid-liquid coexistence region 

T*fo<5o ~ftj:t>h, between a solidus line and a liquidus line is 

fc^Tfi* mfa$&tmr$kb<Dr$ narrow. 

K@$*#i$^fc?£U Z.<oW®L That is, in alloy, a solid-liquid coexistence region 

Id&^-ttt, ^fgcNctifB^ft usually exists between a solidus line and a 

^^tfcL/c^^^foO, fi£fB$t<7) .liquidus line, it is in the state where the 

ttMt^xTV^fc&td, ±fSGQ solid-phase grain dispersed in the liquid phase, 

&Wttttmm$L-fZ^m&fr in this region. 
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h*), fi£o"C* $ffll&iU§:(C:<7>fiL Since it also has the characteristic like a liquid 
ft:£T<i:1~£) WJltH- phase, the above-mentioned spheroidized 

(cJi1-6r&g®[g(AT<t1~5) parting may occur. 

X\ "Ij^-a &jt#££$ft; Therefore, spheroidized parting of the 

#^£ix£ 15 Ifit2t4#$><5o ML low-melting-point fusible-alloy piece may be 

T> A*£>£1l£lHj& pJ^'n ^/i'?: carried out by the temperature range (DELTA) 

fflt^fc^^tr^-XHi^v^Tfi, (referred to as T) which belongs to a solid-liquid 

t=L— XaiU^^hra^^^T— A coexistence region before liquidus-line 

T) ^Tir/.cSS.SffiH'Clhf^i" temperature (it sets this temperature to T). 

f\ $oT> A TriS'h-CfcSKif , In this way, it is, so that it must be dealt with as 

i~ t£t>h, @$&#$#3£vMS what operates in the thermal fuse using this 

t\ fflSfca-Xof^Sjffigffiia low-melting-point fusible-alloy piece by the 

©/^y^Sr'htl/C, iUct::*- temperature range from which fuse-element 

X^0fi|oR£I||-eff!(iift temperature is set to -(T-(DELTA) T) T, therefore 

Swi:A s "Cf So S£oT* iBSfca. T (DELTA) is smallness, namely, it can operate 

-X<Dt=L-Xx.\/*>bl:l,X$. a thermal fuse by a fixed fixed temperature by 

^(^fix ST @8£*ff making variation in the action temperature 

i&tf^^Z.bfc^&Zti&o 3E range of a thermal fuse into smallness, so that a 

tw, ffl^ka— Xcofc^.— XaiU^ solid-liquid coexistence region is narrow. 

VMi, %HWi<DMWiX'tiZRl&in Therefore, it is first required for the alloy used 

5rt>b> i&!}|Jjni?i s ^lfe^fc5w as a fuse element of a thermal fuse that a 

.^H^cSjh/So solid-liquid coexistence region should be 

narrow. 

Furthermore, the fuse element of a thermal fuse 
is used with the form of a linear piece, therefore 
It is required that it can perform wire-drawing 
machining. 

[0005] [0005] 

[%Wt>m$:l'£?t1-Z>UM] [PROBLEM TO BE SOLVED BY THE 

ft*. fW&^U00°C^T^ INVENTION] 

&4k%lUf&tx.-XbUt, feffli Formerly, as the alloy-type thermal fuse whose 

tfij£95°Ctf)Bi-Pb-Sn^*Bl yield temperature is 100 degrees C or less, 

-£&£t:^ - X^vtv bk1~2>h what uses the Bi-Pb-Sn type eutectic alloy of 95 
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(D x feWflf&72X:(fflftWllf£.7 degrees C of melting temperatures as a fuse 

0°C, ^tS^?&S72°C)OBi-P element, and the thing which uses Bi-Pb-Sn-Cd 

b-Sn-Cd£&(Bi50fift%, alloy (50 weight% of Bi, 25 weight% of Pb. 12.5 

Pb25fii:%, Snl2. 5M*%, weight% of Sn, 12.5 weight% of Cd) of 72 

Cdl2. 5fifi%)Srta— Xxu^ degrees C of melting temperatures (solidus-line 

yht't 5tO#jftffl£4xTV N <5 0 temperature of 70 degrees C, liquidus-line 

LfrLtetfb, Ztib<DlJiLf£t3L- temperature of 72 degrees C) as a fuse element 

X<DftW}WL&(Dffimi\itt20V,&> are used widely. 

±£t>fitU ^tlb(Df^(D^WS. However, the isolation width of the yield 

f£%ilFW)}fiLf&ti~&fiLBZt3- — X temperature of these thermal fuses amounts to 

rt 5 if 3t$ti£o 20 degrees C or more, the thermal fuse which 

makes the intermediate temperature between 
these yield temperature is demanded. 

[0006] [0006] 

^5l5,®?^*#^^80 < C — 9 A Bi-ln-Sn eutectic alloy (eutectic-point 

Q'CtDWz&V, -twiBWrortifls temperature 82 degrees C, eutectic 

SSka-Xro^ltiiffF^-ctS compositions Sn 46 weight%, In 50 weight%, 

Bi weight%) is public knowledge as a 

AstzbLX, Bi — In — Sn^la low-melting-point solder in the range (less than 

&(*B e a£?&^82 c C, #i£&J$ 4 degrees C) which is between solid-liquid 

Sn46jti;%, In50jH;%, Bi4 coexistence region 80 degree C-90 degrees C, 

It &%) tfi{kjHT?b£&s flfetiTJ 5 and the width of the region can formerly accept 

BJC t^-X^U/>htLX<Dj)W on the action of a thermal fuse. 

I^£ll~Cfo t 9> fif£fc3.—X©t However, brittleness is high and the machining 

^-X^u^yhiLXtD&RifeM as a fuse element is the most difficult. 

MXhZ> 0 The use as a fuse element of a thermal fuse is 

difficult. 

[0007] [0007] 

^ZX\ ^(HSIA(^^oV^T{i > Is Then, in this applicant, the reference-standard 

ipSEU)c£SSnl. 0M1k%, In52. composition already proposed 1.0 weight% of 

5£ft%, $8|iBi0)ffittBllfi£8 Sn, In of 52.5 weight%, the liquidus-line 

7^, @?K*#^cffi3 0 Cco^^^ temperature of 87 degrees C of Remainder Bi t 

tzL— X^l'*yhb1~Z) J n&%lifi. and the alloy-type thermal fuse that uses as a 

gk^-X?r|f}c$|^Lfc(¥^;5 fuse element alloy which is 3 degree C of 
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¥^f*FfS3Sl39398-J§-) 0 L^t solid-liquid coexistence area (Heisei 5 Patent 

tifrb, ro-&4tMSfca-X application No. 139398). 

T*fi, t*-Xx.\//>h<DW>%fc However, in this alloy-type thermal fuse, the 

JaA^^BK, Si5i£^ft±W^ electric resistance of a fuse element is slightly 

RMW&^ttf&ZLblfihho high, and it may receive the use limitation on 

^ffiffi»JfctfcWfcKv^i:0>± current capacity. 

ftJ^Bfi, Bift##C Snfi^^/> jhe main causes of this electric resistance high 

/iV>ri:^fo^>d\ ±fB§^£I/& in comparison have many amounts of Bi, and 

<O^T*Bi£®4/ N U SnSritflPUfc the amount of Sn is in few things. 

W-Ctt, f^f!HS£86t;^90 o C<a However, it reduces Bi by the type of the 

&{$frhW&\^XLto<> above-mentioned reference-standard 

composition, if Sn was increased, it will deviate 
from the conditions of yield temperature 86 
degree C-90 degree C. 

[0008] [0008] 

#185(^0) I ft 11, f£8)i&S7J s 8 Objective of the invention is yield temperature 

6°C~90°Ct\ Lrt*bi61g#i0>'& 86 degree C-90 degree C, and is providing the 

4fe^fifita — XSr^^HUf^ alloy-type thermal fuse which can moreover 

"C#5^^S!fiSt»— XSr^ff; manufacture the alloy-type thermal fuse of low 

i~Z>^k\^foZ)o resistance easily. 

[0009] [0009] 

[WkM^MfctZtztiXD^tk] [MEANS TO SOLVE THE PROBLEM] 

*56WO^i!fl4ta-X|J, In the thermal fuse to which the alloy-type 

{g^^^^-a^^rt^-X^u^ thermal fuse of this invention uses a 

^hii"SfiSk*-X|c*5V^T, low-melting-point fusible alloy as a fuse 

&ffl&^t$'u&(D&&%Rf8,fc, element, alloy compositions of a 

BiO. 3— 6Jiit%> CdlO—18S low-melting-point fusible alloy are 0.3 to 6 

Sn35^48M%, Ml weight%of Bi, 10 to 18 weight% of Cd, 35 to 48 

nX*fo&Z.b&¥ffflLti-Z>ffif&X+fo weight% of Sn, and Remainder In. 

5 0 It is the composition characterized by the 

above-mentioned. 

[0010] [0010] 
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mW<D%m<Dftm} [EMBODIMENT OF THE INVENTION] 

#%$M<D&&$liIiLfgtzL--7;(D It can use a case mold, a base-plate type, or 

$L resin dipping type all for the form of the 

l/M4, ffiRBT4 % yt 0 >y%&<Dfifti alloy-type thermal fuse of this invention. 

Tr£5o fr-x%lkLX As a case mold, it welds the fuse element of a 

li, Sl^tc— iSII~C*t[p]i~6!J- linear piece between the lead wires which it 

K^^fC^^it^t^-X^iu^ opposes by a straight line mutually, it applies a 

yh%fet£L, t^."X^u^^h± flux on a fuse element, it passes through a 

iZ77yJ?X%#&ftiL, Z<D7yy? ceramic tube on this flux application fuse 

7^^M\i=i.-y<^u^yV}L\^±y element, it welds the fuse element of a linear 

iyf^WiZW i§U l%W\(D&)fab piece at the front end between the axial type 

& } ) - h*Bk<D?$ : &&%#\, which sealed between each end of this tube, 

lf^^^v / ^flaT^ihtfcT^> / and each lead wire with the adhesive, for 

-r/w^^T 9 , £fcfi, W-ftV - KJft example, an epoxy resin, or a parallel lead wire, 

f^<n%yg\z.^^^(D^=L-X^u it applies a flux on a fuse element, cover a 

^-HSrj&lgU ta-Xxi/^yh ceramic cap for a flatness on this flux 

Jiti^y^^M^U Z(D7y application fuse element, it can use the radial 

y^tlffifci— X^i^yhilc type which sealed between the opening of this 

M¥-& w te7*y#* J t % y7&%kl£* cap, and lead wires by the epoxy resin. 

[0011] [0011] 

iteo^flsx-Y^kV^SlirbT As the above-mentioned resin dipping type, it 

l±, •tylyt**y-f<D / &Wz.iX replaces with envelopment of a ceramic cap 

777^i ; fliti-Xxi/> and can use the radial type which provided the 

yhi^^^^fla^^^lt^ epoxy-resin coating layer by the immersion to 

(Ccfc6^#^>$JJ]£$l8ii£i2ft epoxy-resin liquid on the flux application fuse 

tzy'sTjvtJzfZ&mx^Zo element. 

[0012] [0012] 

±E^SIS§iirLT(i, yaffil-— It welds the fuse element of a linear piece at the 

tt<DmVtmm*Wtrttz1t&m&& front end between the electrode of the 

(D^(D^^f^%)^\LU^)i<0\i insulation substrate which provided a pair of 
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a-Xxi/^y^gg^ ta- layered electrode in one surface as the 

X^u^y^^zyyy^Ts^^M above-mentioned base-plate type, it applies a 

U #l;1SO^^{cy - K$£$c flux on a fuse element, it connects a lead wire to 

^L, ^^SS>t®±^^^^> the rear end of each electrode, it can use what 

^JlB$*IIi£12ftfct>o£$ffl provided the epoxy-resin coating layer on 

"C#, T^i/^j^tzktyi^Tjvco insulation-substrate one surface, and is made to 

ffitUDjj^WLhX'Z&o any system of an axial or a radial. 

10013] [0013] 

±IEt^.-X^l/^yh^fi,Bi It uses 0.3 to 6 weight% of Bi, 1 0 to 1 8 weight% 

0. 3-6g*%, CdlO— 182 of Cd, 35 to 48 weight% of Sn, Remainder In, 

11%, Sn35—48jiii%, 38 88 1 and the thing that preferably drew a line in 0.5 to 

n, #£L<fi, BiO. 5-4g 4 weight% of Bi, 12 to 14 weight% of Cd, 39 to 

S% x Cdl2-^14Sft%, Sn39 42 weight% of Sn, and the alloy base material 

— 42j|fi%, ^§|5InCO^^S# of Remainder In for the above-mentioned fuse 

£l^3l£Lfct>£>£r{£ffll^ UrS element, while it has been a cross-sectional 

%M<D&^ $.tztt+ round shape, it can use it, carrying out forming 

E^PXLT{£fflT#5o by compression still more flatly. 

[0014] [0014] 

±ISco^^:^l^c(7>Sip|a^cliB Reference-standard compositions of the 

i:2. 9fift%, Cd:13. 6fi above-mentioned alloy composition are Bi:2.9 

m%, Sn:40. 8fifi%, In:42. weight%, Cd:13.6 weight%, Sn:40.8 weight%, 

7fift%T*fc^ fttffiM&tt8 and ln:42.7 weight%. 

7 < C^@^*#*SErtif±4 < C , T?fe 87 degrees C and solid-liquid coexistence area 

<5 e of liquidus-line temperature are 4 degrees C. 



[0015] [0015] 

£&^Mfifc:x— Xfc&^Tfi* In an alloy-type thermal fuse, thermal-fuse 

U&tz.— X^Sirfca.-XoiU'^ surface temperature becomes higher about 1 

yhb<DFa\<D%bMi7L<Dtz$>\z, t^. degree C compared with fuse-element 

-Xaii^^^hfiSlwtSt^ffiSt: temperature for the thermal resistance between 

pl— X^ffiiffiLJ$rtM5#l^iiK& the thermal-fuse surface and a fuse element, 

9> ±IEffiifiiaj*&fc:*-X:rl/> the yield temperature of the thermal fuse which 

>hk1~£&l&t*-X<Di l Effl}M. uses the above-mentioned standard 

fg&WVr—SG'Cbfc&o composition as a fuse element constitutes 90 
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degree C-86 degree C. 

[00161 [0016] 

±f£Mfi£<D£&Hfc^Tfi> Sn A ductility required for a drawing is given by Sn 

RXflnlz.£yfo5\£\z&W£M& and In in the alloy of the above-mentioned 

1)***7Lbfos Bi^l/CdtdctOSS^ composition, melting point is made about 90 

^90°Ci£<(-$tix 89 0 C—85°C degrees C by Bi and Cd, it is set as melting 

OiH^OftjKtffiftjIfttWfflO point (temperature between a solidus line and a 

USL) fcs8!££*i5o ±f2Cd<£:-?: liquidus line) of 89 degree C-85 degree C. 

CDE^ikfi, Bi£0. 3— 6fift% Above Cd and its blending quantity, in small 

£^9'>it£:U Sn£35— 48fi amount of Bi 0.3 to 6 weight% and in 

ft%t^?tt$fc^#ft<At>£T\ comparatively large amount of Sn 35 to 48 

raSt^-XwKjf^ta^^rtiSr weight%, makes possible that the width of the 

±2°C(88°C£ l f , 'fr<tLT) Wftld operating temperature of a thermal fuse is in the 

*Aft5w££^<i6fcLT:lo!K Sn range of +/-2 degrees C (centering on 88 

\zttlsBi%%#fc'pmi:i-Z>Z.b degrees C) or less. 

dcfciD, k^L-X^U^yh©^^ By making Bi into a small amount sufficiently to 

fcfeM%&fflk$:Ml$r?£Z>o Sn, it can attain low electric-resistance-ization 

with a sufficient fuse element. 

[0017] [0017] 

t£ios h^<D7yy?7s\z\$ s il In addition, the thing in which melting point is 

%,M^MzL-X^\y^yY<DM lower than melting point of a fuse element is 

j&«Wkffi^fcWjH£ffl£ix % #l usually used for the above-mentioned flux, for 

PvV90— 60fiit£fk *t example, it can use 90 to 60 weight-parts of 

Ty^BflO^OSifcU. gt£#l rosin, 10 to 40 weight-parts of stearic acids, and 

0~3£SgB&ffiffl-C#5o 0 to 3 weight-parts of activators. 

£\ ui?y\Ht, '£14 In this case, it can use natural rosin, 

p>M0<J;itf, tK^pv^, Jfify modification rosin (for example, hydrogenation 

ibD^y.I^Pv/yJJfcliwH rosin, disproportionated rosin, and 

broffiSiai/V^fflT^, fStt polymerization rosin), or such purification rosin 

fljtwfi, ^xf/i/T^yiDlM for rosin, and can use hydrochloride, 

^^B#£^£M£ffl"C£5 Q bromic-acid salt, etc. of a diethylamine for an 

activator. 

[0018] [0018] 
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*HMfCj:tttf, S){tffig^8 According to this invention, it is 

6°C—90°CT\ A^oiS^gjnCO^ operating-temperature 86 degree C-90 degree 

&Mfiftta-X«r£fffc#B* C, and can manufacture the alloy-type thermal 

•9"C*KiS"f S^i* s T*#So wtf)w fuse of low resistance by the good yield. 

bl$lk<Dg;1&mfrbh WbfrX'h This is clear also from the following Example. 

So 

[%mm] [EXAMPLES] 

[HJ60J1J [EXAMPLE 1] 

Bi:2. 911%, Cd:13. 6g Bi: 2.9 weight% ( Cd:13.6 weight%, Sn:40.8 

Sn:40. 8Jifi%, In:42. weight%, In: It drew a line and processed the 

7M&%V> J frM$if&<0&tf$:B base material of 42.7weight% of an alloy 

3l#LTilflO. 6mm<D$&\Zl)[\X composition into the line of diameter 0.6 mm. 

Lfco l^^lcov^T©?!^^ It makes the draw-down rate about one dice into 

£6. 5%irL, ^5l#i^SSr45m 6.5%, it made drawing speed into 45 m/min. 

/mindrLfc^x WttWitfc However, there was no disconnection, 

ofcc Z<Dj&<Dt&fo^&fflfel,1t When the resistance value of this line was 

£15, 0. 6Q/mT'foofc 0 measured, they were 0.6(OMEGA)/m. 

^^r^$6mm^^]KffLTtj2.-X It cuts this line to length 6 mm, and considers it 
x-is/yhbL^ fSSlifiSfca. — as a fuse element, it made the cylindrical-shape 

£fMtLfc 0 ] J ~Ki^(^H^@0. thermal fuse. It used the tinning copper wire of 

6mmOffi^y3r$KjS£\ f8fft£l4 outer diameter 0.6 mm for the lead wire, the 

rt^l. 5mm<Dir:7v;/^*ffj£\ ceramic tube of internal diameter 1.5 mm for the 

7yy?x\Zitvi/y80]§kikMb cylinder, the composition of 80 weight-parts of 

*r T x ) y|5ft20fifilSJWlflJ55c£\ rosin and 20 weight-parts of stearic acids for the 

fef(fM\^feftWL&fc<n^tf**/ flux, and the epoxy resin of a room temperature 

^fla L/Co setting for the adhesive. 

[00191 [0019] 

ClcO^JS^Jpp50^$r, 0, 17V It immerses these 50 Example items to an oil 

^T<Dllfift£i§1i;Loo % bath with a temperature increase rate of 1 

iSSlTJ/l^O^/U'^lcS degree C/1mins, supplying electricity a 0.1A 

SU &Wifc&ZMW,MWitii<Djr electric current, when the oil temperature at the 

^/^U^^M^iytctZ^, 88 ± time of the supplying electricity interruption by 

l 0 Ccota[aftT*£>ofco £fc, ± cutting was measured, it was within the range of 
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*£Ltc£&Bf&<nffifflftXhtl 88 +/-1 degrees C. 

fi\ Kifl£fflfi&88^&4 1 'fr£L"t Moreover, when it was within the range of said 
±2°CC0©Hrt(c^tot#5^i:$r alloy composition, it checked that it could put in 
fltSSLfco an operating temperature within the limits of 

+/-2 degrees C centering on 88 degrees C. 

[0020] [0020] 

[Jttfc#Jl]Snl. 0111;%, In5 (Comparative Example 1] 

2. 5lt%, Bi46. 5!iii%<D it It makes it be the same as that of an Example 

&M/$<ft©tt£f£fflL]fcUJt£k except having used the base material of an 

MMfflkmmzlsX, 1&5\ZLtc alloy composition of 1.0 weight% of Sn, 52.5 

iff&O. 6mm(D^t^-X^\y weight% of In, and 46.5 weight% of Bi, it made 

/yht UTfS} ^fJUt: fc^. -X£rf£ the cylindrical-shape thermal fuse by using as a 

J&tfco 1fU£¥ffe\Z£M&llkte fuse element the line of diameter 0.6 mm which 

l£[^CT*foofc/&*, trL-Xoiu^ drew a line. 

yh<Dfefii{\jHt, 1. 9Q/mT\ The temperature characteristic was nearly 

Vt®im<D3i%£M.X*hitZo identical to Example 1 . 

However, the resistance value of a fuse element 
was 1 .9(OMEGA)/m, and was more than triple 
of Comparative Example. 

[0021] [0021] 

[&m>l2mm&'*1ife&&^ S [Comparative Example 2] 

n46gft%, In50SS;%, Bi4S It used the alloy with 46 weight% of Sn, 50 

&£h&U&82 Q C<D&&% weight% of In, 4 weight% of Bi, and an 

fflv^Tto ^l^^BUitt^ eutectic-point temperature of 82 degrees C for 

Mtetcbb. [HllsKyA^*fe(c the low-melting-point fusible alloy. 

i^l^ffcU :^fl!fc-X Thin-line-izing by drawing, or since it is difficult, 

^is/ybkLXMMffltfflffifcL it thin-line-izes by the rotating-drum type 

XWi §JrtSfc^-X£ffr$LTfE spinning method, when the cylindrical-shape 

W)Uf£&M1£LtzbZ. ; b, fc^-X thermal fuse was made like the Example by 

^utyhft&Bn&Ul£82 0 Clz'M having used this thin line as the fuse element 

LTt^KfL^v^^^^^C^S and yield temperature was measured, many 

Lfco ^tUi> lEj^Kyi^P^Tftft things which it does not cut even if a fuse 

(Dtzftlztzi.— XaL\y^yY^M\^ element reaches the eutectic-point temperature 

m^mt&m*Wf&£ti, ^<om of 82 degrees C existed. 
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M^IBiftoTta-Xxu- It is presumed that the thick oxide film is formed 
,*yM J j£#r£ftra<#5fc*-e on the fuse-element surface due to the 
foZbWLfe&fa&o rotating-drum type spinning method, this oxide 

film constitutes a sheath, and a fuse element 
becomes difficult to be thermal-cut. 

[0022] [0022] 



[ADVANTAGE OF THE INVENTION] 

According to this invention, it manufactures a 
fuse element by the drawing with the sufficient 
efficiency of a low-melting-point fusible-alloy 
base material, it can provide the alloy-type 
thermal fuse which is operating-temperature 86 
degree C-90 degree C, and can enlarge current 
capacity sufficiently in low resistance using this 
fuse element. 
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